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Abstract 
Objectives: This study aimed to analyze the body mass index (BMI) and cardiovascular 

endurance level (VO₂ Max) of futsal players in Manggelewa District and to examine 

whether there was a relationship between BMI and VO₂ Max. This study also investigated 

whether VO₂ Max differed significantly across BMI categories. 

Materials and Methods: This study used a quantitative descriptive and correlational 

design. The participants were 60 male futsal players from three futsal teams in Manggelewa 

District, namely Sima FC, Venom FC, and Fortuna 19 Manggelewa. The sampling 

technique used was purposive sampling. BMI was measured using body weight and height, 

while cardiovascular endurance was measured using the Multistage Fitness Test or bleep 

test. Data were analyzed using descriptive statistics, the Kolmogorov–Smirnov normality 

test, Pearson correlation, and one-way ANOVA. 

Results: The BMI results showed that most players were in the ideal body weight category, 

with 45 players (75%). Meanwhile, 4 players (6.67%) were classified as severely 

underweight, 8 players (13.33%) as mildly underweight, and 3 players (5%) as overweight. 

The VO₂ Max results showed that 33 players (55%) were in the very low category, 11 

players (18.33%) in the low category, and 16 players (26.67%) in the moderate category. 

The Pearson correlation test showed no significant relationship between BMI and VO₂ Max 

(p = 0.470). The one-way ANOVA also showed no significant difference in VO₂ Max based 

on BMI categories (F = 2.28; p = 0.111). 

Conclusions: Most futsal players in Manggelewa District had a normal BMI; however, 

their cardiovascular endurance was generally very low. There was no significant 

relationship between BMI and VO₂ Max, and no significant difference in VO₂ Max was 

found across BMI categories. 
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Introduction 
Futsal is a fast, dynamic, and high-intensity sport that requires players to move continuously, 

change direction quickly, and perform technical skills under physical pressure(Caetano et al., 2015; 

Pizarro, D., ., Travassos, B., & Moreno, A., 2020). In a futsal match, players are required to perform 

various actions such as passing, controlling, dribbling, and shooting within a limited playing area and 

short playing time. Therefore, good physical fitness is essential to support technical and tactical 

performance during competition(Andika et al., 2020). 

Physical fitness is an important factor that supports athletic performance, including in futsal. 
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Players with good physical condition are more capable of maintaining movement intensity, executing 

technical skills effectively, and following tactical instructions throughout the match(Micheo et al., 2012; 

Nawawiwetu & Lutfiya, 2020a; Siedentop, 2012). In contrast, poor physical condition may reduce 

performance, increase fatigue, and limit players’ ability to contribute optimally during the game(Marquez 

et al., 2020; Suto et al., 2021). 

One important component of physical fitness is cardiovascular endurance, commonly measured 

using VO₂ Max. VO₂ Max reflects the body’s capacity to use oxygen during prolonged physical activity. 

In futsal, good cardiovascular endurance allows players to maintain high-intensity movements, recover 

quickly between actions, and sustain performance until the end of the match. 

In addition to cardiovascular endurance, body composition is also an important factor in sports 

performance. Body Mass Index (BMI) is commonly used as a simple indicator to classify nutritional 

status based on body weight and height. Although BMI does not directly distinguish between fat mass and 

muscle mass, it can provide an initial overview of body composition that may influence movement 

efficiency, energy expenditure, and injury risk. 

Initial observations in Manggelewa District showed that several futsal teams actively participated 

in local tournaments. However, many players appeared to have limited physical endurance during 

competition, especially in maintaining intensity and technical performance. This condition indicates the 

importance of assessing both BMI and cardiovascular endurance among futsal players. 

Therefore, this study aimed to analyze BMI and cardiovascular endurance levels among futsal 

players in Manggelewa District. This study also examined the relationship between BMI and VO₂ Max 

and investigated whether VO₂ Max differed significantly based on BMI categories. 

 

Materials and Methods 

Study Design 

This study used a quantitative descriptive and correlational research design(Sugiyono, 2012). The 

descriptive approach was used to describe BMI and VO₂ Max levels, while the correlational approach was 

used to examine the relationship between BMI and cardiovascular endurance. 

Participants 

The participants were 60 male futsal players from three futsal teams in Manggelewa District: 

Sima FC, Venom FC, and Fortuna 19 Manggelewa. Each team consisted of 20 players. The sampling 

technique used was purposive sampling, based on the players’ active participation in futsal activities and 

tournaments. 
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Instruments and Measurements 

BMI was calculated using body weight in kilograms divided by height in meters squared. The 

BMI results were classified based on the Indonesian Ministry of Health BMI categories. 

Cardiovascular endurance was measured using the Multistage Fitness Test, also known as the 

bleep test. The VO₂ Max results were classified based on age-related fitness norms for male participants. 

Data Analysis 

Data were analyzed using descriptive statistics, including frequency, percentage, minimum score, 

maximum score, mean, and standard deviation. The Kolmogorov–Smirnov test was used to examine data 

normality. Pearson correlation was used to determine the relationship between BMI and VO₂ Max. One-

way ANOVA was used to examine differences in VO₂ Max based on BMI categories. The analysis was 

conducted using SPSS version 26. 

 

 

Results 

Descriptive Statistics of BMI and VO₂ Max 

The descriptive statistics showed that 60 futsal players participated in this study. The BMI scores 

ranged from 14.8 to 27.4, while the VO₂ Max scores ranged from 20.7 to 42.4. 

Table 1. Descriptive Statistics of BMI and VO₂ Max 

Variable N Total Score Minimum Maximum Mean Standard Deviation 

BMI 60 1257.1 14.8 27.4 20.95 2.51 

VO₂ Max 60 1937.1 20.7 42.4 32.28 5.02 

BMI Classification 

The results showed that most players had an ideal body weight. A total of 45 players (75%) were 

classified as having ideal body weight. 

Table 2. BMI Classification of Futsal Players 

BMI Category Frequency Percentage 

Severely underweight 4 6.67% 

Mildly underweight 8 13.33% 

Ideal body weight 45 75.00% 

Mildly overweight 0 0.00% 

Overweight 3 5.00% 

Total 60 100.00% 
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VO₂ Max Classification 

The VO₂ Max results showed that most players had very low cardiovascular endurance. 

Table 3. VO₂ Max Classification 

Category Frequency Percentage 

Very low 33 55.00% 

Low 11 18.33% 

Moderate 16 26.67% 

Good 0 0.00% 

Very good 0 0.00% 

Excellent 0 0.00% 

Total 60 100.00% 

Normality Test 

The Kolmogorov–Smirnov test showed that both BMI and VO₂ Max data were normally 

distributed. 

Table 4. Kolmogorov–Smirnov Normality Test 

Variable N Statistic Sig. Description 

BMI 60 0.106 0.091 Normal 

VO₂ Max 60 0.086 0.200 Normal 

Relationship between BMI and VO₂ Max 

The Pearson correlation test showed no significant relationship between BMI and VO₂ Max. The 

significance value was 0.470, which was greater than 0.05. 

Table 5. Pearson Correlation between BMI and VO₂ Max 

Variables Person Correlation Sig. 

BMI and VO₂ Max -0.095 0.470 

Differences in VO₂ Max Based on BMI Categories 

The one-way ANOVA showed no significant difference in VO₂ Max based on BMI categories. 

Table 6. Mean VO₂ Max by BMI Category 

BMI Category N Mean VO₂ Max Standard Deviation 

Overweight 3 26.37 4.56 

Underweight 12 32.33 4.37 

Normal 45 32.89 5.32 
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Table 7. One-Way ANOVA Results 

Source Sum of Squares df Mean Square F p-value 

Between groups 108.54 2 54.27 2.28 0.111 

Within groups 1230.87 57 21.59 
  

Total 1339.41 59 
   

The ANOVA result indicated that there was no significant difference in VO₂ Max among BMI 

categories (F = 2.28; p = 0.111). 

 

 

Discussion 
The results of this study showed that most futsal players in Manggelewa District had a normal 

BMI. A total of 75% of the players were classified as having ideal body weight. This finding suggests that 

most players had a generally acceptable body composition based on BMI classification. BMI is 

commonly used as a simple indicator to assess body weight status relative to height. According to 

Azzubaidi et al. (2023), (Blongkod, 2022; Nawawiwetu & Lutfiya, 2020b)BMI is often used to classify 

body weight status and identify the risk of overweight and obesity in adults. Similarly, Pranata (2017) 

(Hermassi et al., 2021; Lin & Wu, 2013)stated that BMI can be used as a practical method to describe an 

athlete’s nutritional status. 

Although most players had normal BMI, the VO₂ Max results showed that their cardiovascular 

endurance was generally low. More than half of the players, or 55%, were classified in the very low 

category, while 18.33% were in the low category and only 26.67% were in the moderate category. This 

indicates that having normal BMI does not automatically reflect good cardiovascular endurance. 

This finding is consistent with(Allen & Ross, 2013; Donnelly, 2017; Moghaddaszadeh A & 

Belcastro AN, 2021), who stated that good physical fitness enables individuals to perform more intense 

physical activities, and VO₂ Max is one of the important indicators of physical fitness. Players with low 

VO₂ Max may experience early fatigue during high-intensity sports such as futsal. In futsal, players need 

to perform repeated sprints, rapid changes of direction, defensive pressure, and attacking transitions. 

Therefore, low cardiovascular endurance may reduce the ability to maintain performance throughout the 

match. 

The low VO₂ Max level found in this study may be influenced by several factors, such as 

insufficient structured physical training, limited recovery time before testing, and inconsistent training 

participation. This explanation is supported by Juniardi, Atiq, and Purnomo, who reported that VO₂ Max 
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can be influenced by training habits, physical condition maintenance, coaching programs, and nutritional 

intake. Similarly, (Kuswoyo et al., 2020; Lee et al., 2017; Yan et al., 2023) emphasized that football and 

futsal players require adequate VO₂ Max to support physical activity and oxygen supply during training 

and competition. 

The Pearson correlation test showed no significant relationship between BMI and VO₂ Max. This 

means that BMI alone did not determine the cardiovascular endurance level of futsal players in this study. 

Although BMI can provide information about body weight status, it does not directly measure aerobic 

capacity, training adaptation, muscle mass, or cardiorespiratory efficiency. Therefore, a player with 

normal BMI may still have low VO₂ Max if he does not regularly perform endurance-based training. 

The one-way ANOVA also showed no significant difference in VO₂ Max based on BMI 

categories. This finding indicates that differences in BMI category, such as underweight, normal, and 

overweight, did not significantly influence VO₂ Max among the futsal players. This result supports the 

argument that cardiovascular endurance is more strongly influenced by training quality, training 

frequency, aerobic conditioning, and lifestyle habits than by BMI category alone. 

Overall, the findings show that futsal teams in Manggelewa District need greater attention to 

cardiovascular endurance training. Coaches should not only consider body weight status but also design 

structured aerobic and interval training programs to improve VO₂ Max. Improving cardiovascular 

endurance is essential because futsal requires repeated high-intensity actions and fast recovery during 

match play. 

 

 

Conclusions 

This study concluded that most futsal players in Manggelewa District had a normal BMI, with 

75% of players classified as having ideal body weight. However, their cardiovascular endurance was 

generally very low, with 55% of players classified in the very low VO₂ Max category. 

The Pearson correlation test showed no significant relationship between BMI and VO₂ Max (p = 

0.470). The one-way ANOVA also showed no significant difference in VO₂ Max based on BMI 

categories (F = 2.28; p = 0.111). Therefore, BMI category did not significantly determine cardiovascular 

endurance among futsal players in Manggelewa District. 
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